Colored Children: A Psychophysical Study. by Macdonald, Arthur
Oculists have long been acquainted with the fact
that in many people the use of the eyes for near work
—reading, writing, sewing, etc.—was invariably fol¬
lowed by pain in the eyes and violent headache. In
the majority of these cases the distressing symptoms
were found to be the result of an overtaxed accommo¬
dation; and in a smaller number they were attributed
to the strained effort of the weak internal recti
muscles to maintain the proper convergence of the
eyes at the reading distance. And as the accommo¬
dation—that is the adjustment of the sight for short
distances—is also accomplished by muscular action(the ciliary muscle) it is evident that in all these cases
the headaches are caused by the overexertion of ocular
muscles or by eye-strain, which is the generally ac¬
cepted term to designate an excessive demand on
either the ciliary muscle or any of the extrinsic
muscles of the eye.
Very soon, however, it was found that eye-strain
was not limited to the near work, but covered a much
wider field. It was found that far-sighted and astig¬
matic persons can see things at any distance with dis¬
tinctness, only by unconsciously straining their ac¬
commodation; their ciliary muscles are incessantly at
work from the moment they wake up in the morning
until they go to sleep at night, while under normal
optic conditions of the eyes distant objects are seen
distinctly without the aid of the accommodation, and
the ciliary muscles are set to work only to adjust the
vision for the near range. But the eye with normal
refraction is greatly in the minority; the far-sighted
and astigmatic eyes constitute the majority. It is,
therefore, not surprising that these optic conditions(far-sightedness and astigmatism) are encountered
as a frequent cause of eye-strain.
And as to the extrinsic muscles it was soon learned
that the causes for strained action are not restricted
to the internal recti muscles, but are just as frequently,
if not offener, found in the other muscles.
The easy and accurate execution of those rapid,
lightning-like movements of the eyeball in looking
from one object to another; the easy and steady main¬
tenance of our gaze on an object, require a mechan¬
ism of well-balanced muscular forces. The perfect
equilibrium of these forces alone renders it possible
that both eyes look straight at a distant object when
all the muscles are in a state of relaxation or physio¬
logic rest. If, from whatever cause, one muscle be¬
comes stronger or weaker than its antagonist, the
muscular balance is disturbed and the eye naturally
inclines to turn toward the stronger muscle. If
the disturbance is considerable, the eyeball is per¬
manently turned toward the stronger muscle, as in
convergent squint; but if the disproportion of the
musoular tensions is not very great, the tendency of
the eyeball to turn toward the stronger muscle is op¬
posed and the eyes held straight in the interest of
binocular vision by a strenuous effort of the antagon¬
istic muscle; the externus thus opposes the tendency
of the eye to turn inward; the internus opposes its
tendency outward, the inferior rectus its upward and
the superior rectus its downward tendency. Now
imagine this muscular struggle going on from morn¬
ing till night and day after day, and you will under¬
stand that the disturbed equilibrium of the eye
muscles furnishes another important and frequent
source of eye strain.
As every muscular contraction represents the ex¬
penditure of nerve force, it is evident that the contin-
uous activity of the ciliary muscle of the far-sighted
and astigmatic eye and the constant effort of the ex¬
trinsic muscles to restore the lost equilibrium con¬
sume daily a much greater amount of nerve force than
nature has provided for the use of the eyes. And as
a person who daily spends more money than he earns
will inevitably become bankrupt, so this excessive ex¬
penditure of nerve force is likely, sooner or later, to
lead to nervous exhaustion manifesting itself in the
various forms of functional nervous derangements.
That such are the frequent consequences of eye
strain has been proven beyond the possibility of a
doubt; and the evidence is accumulating so fast that
the time is near at hand when physicians will con¬
sider it their duty to make a critic examination of the
eyes in the persistent headaches of school children;
in intractable headaches of adults; in nervous dyspep¬
sia and unaccountable insomnia; in neurasthenia and
even in chorea and epilepsy.
The recognition of eye strain as a frequent cause of
all these functional nervous disorders and the possi¬
bility of relieving untold numbers of sufferers by re¬
moving the cause of eye strain is one of the greatest
achievements of modern ophthalmology; an achieve¬
ment of which the medical profession of this country
has particular reasons to be proud, because it is chiefly
and preeminently the work of American ophthal¬
mologists.
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WASHINGTON, D.C.
In all new lines of inquiry it is a general principle
to regard the results as more or less tentative, accord-
ing to the number of persons experimented upon.
In this study the results depend upon averages
which are valuable according to the whole numbersfrom which the averages are made. In many in-
stances these numbers are not as large as one would
desire. We hope this may induce some investigator
to make experiments upon larger numbers.
SPECIAL STUDY OF NINETY-ONE COLORED CHILDREN.
Instruments used: The calipers (Fig. 1) are used
for measuring the length and width of head.
The right end of the calipers (R) is held at the root
of the nose; the one measuring watches the scale
while he brings the left point of the calipers over the
back and middle of the head, thus finding the maxi-
mum length of head. The width of the head is meas¬
ured and verified in a similar way to that of the length.
In these measurements a mistake of a millimeter is
allowed. In scientific measurements only a half mil¬
limeter is allowed.
ESTHESIOMETER.
The esthesiometer measures the degree of ability to
distinguish points on the skin by the sense of touch.
This is called the sense of locality, which varies in
acuteness according to the mobility of the part.
The instrument (Fig. 2) consists of a round brass
rod on which is a scale. One point (A) is fastened
on the rod, the other point slides on the rod. The
subject, with eyes closed, is asked, when the two points
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are made to gently touch the skin simultaneously,how many points he feels, one or two. When he is
in doubt the distance between the two points can be
read on the scale. This distance is an approximate
measure of his sense of locality on the skin.
Esthesiometer.
THERMESTHESIOMETER.
The thermesthesiometer (Fig. 3), designed byEulenburg, consists of two thermometers fastened to¬
gether. The left-hand thermometer (A) was heated
until it registered about ten degrees more than the
Calipers (Broca).
right-hand one ( ). The two thermometers wereplaced upon the palmar surface of the wrist in a line
at right angles to the length of the wrist. The sub¬ject was asked which was the warmer, and on replying
Thermesthesiometer (Eulenberg).
correctly, the thermometers were held on the skin until
the subject could not tell which was warmer. At this
nstant the difference in degrees between the ther¬
mometers was read. This difference may be regarded
as a relative least sensibility to heat.
After the measurements had all been made by the
writer, the teachers were requested to mark the pupilsbright, dull, or average in general, and also to mark
them in those special studies in which they were
bright, dull, or average; and when in doubt to mark
them average, so that there might be less liability to
error in regard to the bright and dull, which are the
two classes we specially desire to compare.
We regret that the number of colored children
measured is so small. In making comparisons, there¬fore, due account must be taken of this fact.
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The bright colored boys are more sensitive to heat
than the dull colored boys (Table 1).
The bright colored girls are more sensitive to local¬
ity than the dull. The dull colored girls have a
stronger hand-grasp than the bright. Comparing the
colored girls with the white girls, they are less sensi¬
tive to locality than the white girls, but much more
sensitive to heat. Comparing the colored boys andgirls, the boys are more sensitive both to locality andheat. Colored boys (Table 1) are remarkably sensi¬
tive to heat on the left wrist.
COLORED CHILDREN BEFORE AND AFTER PUBERTY.
While the number of colored children measured is
comparatively small, yet it may be interesting to note
some differences indicated in Table 3.
Among the boys and girls the per cent, of long
heads is much greater after puberty than before.This is also true of the white boys, but not of the
white girls. The colored boys are more sensitive to
heat and locality after puberty than before. The
reverse is true with the white boys, but the coloredgirls, like the white girls, are less sensitive after
puberty.
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Table 2.—Colored Girls.
Class.
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Table 3.—Colored Children before and after Puberty.
Divisions according to
puberty and sex.
All colored boys :
Before puberty..After puberty.
.
All colored girls :
Before puberty..
After puberty.
.
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Least
sensibility to
locality.
Eight
wrist.
Mm.
14.1
13.5
14.3
15.9
Left
wrist.
Mm.
13.6
13 4
12.9
15.0
Strength of
grasp.
Right
hand.
Kilos.
19.0
21.3
11 7
19.3
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17.1
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io. a
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Right
wrist.
°R.
2.42
1.55
2 53
2.85
Left
wrist.
°R.
2.00
1.32
2.05
2.75
' Table 4.—Percentage of ability in different studies, computed on
number reported. COLORED GIRLS.
Limit of age.
From-
Yrs. Mos,
5 0
Yrs. Mos.
3 6
To
10 6
11 6
12 6
II 6
16 6
17 6
Mental
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.
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.
.
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Bright
.
Dull.
. .
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.
Dull.
. .
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.
Dull.
.
.
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.
Dull.
. .
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.
Dull.
. .AverageBright
.
Dull.
. .
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Bright
.
Dull..
.AverageBright
.
Dull.
. .AverageBrightDun.,
.Average
.Bright
.
Dull.
. .
AverageBright
.
Dull.
. .
Average.
hi 21 22 2.;
Table 5.—Percentage of ability in different studies, computed orn
number reported. COLORED BOYS.
Limit of age.
To-
Mental
divisions.
15 16 26 28 34
Yrs. Mos,
6 6
9 6
10 6
11 6
12 6
13 6
14 6
15 6
16 6
18 6
Bright.
.
Dull.
. .
Average
Bright.
,
Dull.
.
.
Average
Bright
.
Dull
.
. .
Average
Bright.Dull.
. .
AverageBright
.
Dull .
. .
AverageBright
.
Dull.
.
.
Average
Hriglit
.
Dull.
.
.
Average
Bright
.
Dull.
. .
AverageBright.
Dull.
. .
AverageBright
.
Dull.
. .
AverageBright.
Dull.
. .
Average
Bright
Dull.
.
.
Average
34
4(1
64
9
27
2(1
1»
53
35
26
39
:>:
32
32
(II
20
III
26
11
63
29
12
59
27
IS
16
58
50
311
20
50
12
3 s
II.—STUDY OF FIVE THOUSAND FOUR HUNDRED AND
FIFTY-SEVEN COLORED CHILDREN.
Diagram 1, which is based upon the measurements
made by the the teachers, shows that, while the bright
colored boys excel the dull colored boys in height, the
dull excel the bright in sitting height. This may
possibly indicate a relation of concomitancy of dulness
and long-bodiedness for colored children.
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ABILITY AND AGE IN COLORED CHILDREN.
The relation of age to ability in colored children is Iquite variable, but from a general survey of Tables 41and 5 it may be said that the colored children generallyincrease in brightness as age increases, whereas the I
white children decrease in brightness as age increases.It would seem that the cause of this difference in the
colored children is racial.
There is a sudden increase and high percentage ofbrightness in all studies in colored girls at the ago
of 8, with a corresponding decrease in dulness and
average ability, but much more marked in average
ability. At this age the colored boys also show anincrease in brightness, but it is not so marked as in
the case of the girls. The boys differ from the girls
also at this age and afterward in having a much
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Table 6,-Colored Boys, Bright.
Limits of different
To-
Yrs. Mos.
6 6
7 6
8 6
6
10
11
12
13
14
15
16
17
18
19
III
Total
number
of
pupils.
27
92
127
128
159
136
144
145
116
90
42
26
IS
I
3
Average
height.
1.257
Inches.
44.08
46.48
48.09
49.58
50.83
52.06
53.79
56.35
57.82
60.56
62.92
63.55
67.46
67.41
63.75
Average'
sitting
height.
Inches.
23.89
24.70
25.29
26.06
26 26
26.81
27.75
28.38
29.31
30.20
31.28
31.91
33.28
35.17
32.92
Average
weight.
Pounds.
42.58
49.93
55.33
60 14
65.32
70.39
76.16
83.92
91.37
100.52
112.18
119.85
134.61
136.50
124.67
Table 7.—Colored Boys, Dull.
10
11
12
13
14
15
16
18
22
1
11
72
40
51
46
51
52
44
41
28
16
21
186
43.39
45.76
47.68
48.32
52.06
51.66
54.23
55.71
57.57
60.12
64.28
65 32
67.38
23.90
24.77
25.72
26.09
26.92
26.94
27.92
28.85
29.32
30.64
31.30
32.04
43.29
51.39
52.18
56.65
67.15
67.94
75.79
84.10
86.85
100.61
113.83
126.14
151.00
Table 8.—Colored Boys, Average.
10
II
12
13
14
15
16
17
18
19
20
24
82
121
124
130
84
90
132
125
102
66
11
25
5
5
1.156
44.99
45.91
47.40
49.33
51.19
52.43
54 01
55.91
58.25
59.66
62.99
64.79
66.72
66.40
65.90
24.36
24.71
25.25
26.25
26.69
27.03
28.43
28.41
29.43
30.44
31.22
32.99
34.11
34.00
40.38
44.44
49.19
53.23
58.85
64.31
70.50
76.91
82.83
91.76
99.11
114.17
121.61
130.23
129.00
128.20
higher percentage in average ability in most all
branches of study. To illustrate this we give the pre¬
ceding diagram of curves for ability in arithmetic for
boys and girls. The report on arithmetic is the most
complete.
For further study of colored children, and their com¬
parisons with white children, the reader is referred to a
work on children, entitled "Experimental Study of
Children" (by the writer), to be published by the
United States Bureau of Education.
We add a few other conclusions, based upon data
to be found in the work referred to.
OTHER CONCLUSIONS AS TO COLORED CHILDREN.
Colored children are much more sensitive to heat
than white children, which probably means that their
power of discrimination is much better, and not that
they suffer more from heat. Colored girls have larger
circumference of head at all ages than white girls.
White children not only have a greater standing
height than colored children, but their sitting height
is still greater; yet colored children have a greater
weight than white children, that is, white children,
relatively to their height, are longer bodied than
colored children. The percentage of long-headedness(dolicocephaly) among colored boys is more thandouble that of white boys. This may be due to racial
influence.
CATHETER-INFLATION OF TYMPANUM.
ITS VALUE AND TECHNIC.
BY B. ALEXANDER RANDALL, M.D.
PHILADEPHIA.
In these days of advance in all departments of med¬
icine, it is naturally demanded that there should be
marked and radical improvement in otology, which
the surgeon is hardly willing to acknowledge as a
branch of surgery except when he himself invades it,
not always wisely. It is charged with being the least
successful branch of the healing art; and is judged by
most exacting standards, such as are never applied to
other branches. Many who are thus ready to criticize
its shortcomings seem rather proud to answer to any
questioning, that they "know nothing about the ear";
and the laity are if possible still more ignorant or mis¬
informed. It is in this atmosphere that most of the
younger generation of otologists are growing up, half-
ashamed of the specialty which they have chosen.
They are much influenced by the spreading tide of
rhinology, whose more ardent advocates would lead all
mankind by the nose and cure their every ill by oper¬
ative measures within that organ ; and while arrogat¬
ing to themselves the otologie field, too rarely look
closely into its anatomy and pathology, forgetting that
it is but a narrow view of the ear which is obtainable
through the Eustachian tube alone, by however so
skilful a rhinoscopist. Not that it is unessential to
give good attention to the nasal cavities, as have so
many otologists, like Voltolini, who count among the
makers of modern rhinology, although they have
rarely been among the extremists whose ardor at times
outruns the rational limits of truly advanced practice.
But rhinologic methods alone will not greatly advance
the success of aural surgery, nor are all changes for
the better. And while much of the profession is apt
to vie with the laity in running after any new-fangled
cure for deafness, be it operation, patent ear-drum or
phonomassage machine, there is too much belief
among the rational thinking medical men that radi¬
cal changes of method must be introduced into oto¬
logie practice before it can be other than a backwardbranch, if not an actual opprobrium of modern med¬
icine.
This impression is common even among otologists,
if we include the younger set; and the older methods
are deprecated or half-heartedly applied and varied at
every suggestion, perhaps before skill in any one
method has been attained. Some who find their
powers naturally limited in undoing mischief that has
long been completed are ready to drop these lines of
work and to practice only such as promise greater
brilliancy of result. Certainly one may thus better
maintain the pose of a successful practitioner, like the
operator who cares for his statistic record more than
for suffering humanity ; but one may surely do muchgood in his day and generation by striving after small
successes as well as great and practicing with loyal
conscientiousness such old methods as have shown
their usefulness in'long and varied trial.
Whether catheterization of the Eustachian tube dates
back to Gruyot or Cleland, or had its real beginning in
this century, one must risk being considered a fossil if
advocating its use in the same way as then pointed
out, especially if he always employs the auscultation
tube of Toynbee, often discarded as useless by "ad¬
vanced men." So many methods have been discov¬
ered and re-discovered, of doing it or substituting it
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